Hydra by the Insertion of Small Grafts.
When a tentacle with peristome tissue at its base is grafted in the middle region of a stock hydra, a new hydranth may be regenerated by the stock. the grafted tentacle remaining as one of the new circlet. When the tentacle with peristome tissue is grafted in the foot region of the stock, a small bydranth is formed by the stock and pinches off as a minute hydra of about onetenth normal size, with only one to three tentacles. If the same graft is made in the tentacle region, additional tentacles may be regenerated, but not a new hydranth. The regeneration of a new hydran~h can be instigated also by a graft of peristome tissue lying at the base of a tentacle without the tentacle itself, or by a graft of young bud tissue, or by a graft of bead-regenerating material. Pure tentacle tissue without the peristome tissue at its base will not call forth a new hydranth when grafted, nor will any other kind of tissue except those mentioned. The regenerated hydranths arise from the stock and not from the graft, as is shown by grafts of normal green and artificial white hydras. That the material, which when grafted does not produce regeneration, is incorporated in the tissue of the stock is shown by green and white grafts. The origin of heteromorphic structures is also shown by green and white grafts. The fate of a graft was found to depend on 1) its specialization, 2) its size, 3) its polarity and 4) the region of the stock where the graft is made.
MARIAN LYDIA SHOREY~ The Effect of the Destruction of Peripheral
Areas on the Differentiation of the ~euroblasts.
An experimental study of the relation of the nerves and muscles in development, the object being to observe the development of the nerves in the absence of the organs which they normally innervate. The problem was worked out in detail on the chick, and later comparisons were made with A~blystorJ~a ligri~um, Rana pipie~s and Bufo america~ts.
As morphological data necessary for the understanding of these experiments, it must be stated that the musculature and skeleton of the wing of the chick develop from 3 somites, and that the brachial nerves, which innervate it and other structures arising from these somites, arise from the three corresponding ganglia and nerve roots. The greater part of the observations was made on these nerves.
Three series of experiments were carried on with the chick: 1) The wing bud was removed after three days of incubation, the egg sealed up and returned to the incubator lbr a period of from 1 to 6 days. At this time the nerve trunks have begun to form and have reached the base of the wing but have not penetrated it, so that there is no direct injury to the nervous system. Not all the muscles innervated by the brachial nerves are extirpated by this operation, but the number and size are greatly reduced, and a~ but few nerve fibers are yet formed it is possible to observe the entire process of differentiation of most of the nenroblasts in the absence of the structures which they normally innervate.
2) In the second series of experiments the wing bud was removed after 4 or 5 days of incubation, and therefore involved the sectioning of the peripheral nerves.
3) In the last series whole somites were removed after 2 days of incubation. At this time no nerve fibers are developed, and all the motor organs normally innervated by a given nerve may be removed before the beginning of differentiation.
From these experiments the following conclusions were reached:
The complete destruction of the primordium of any muscle results in the complete suppression of the branch of the peripheral nerve leading to it, with a corresponding decrease in the size of the nerve trunk, ventral root and ventral horn of the injured region.
A decrease in tile size of the muscle results in a decrease in the size of the nerve, nerve trunk, nerve root. and motor nucleus, but the nerve is always larger in proportion to the size of the injured muscle than the normal nerve is in proportion to the size of the normal muscle.
No nerve fibers are ever found wandering free in the mesenehyme if any musculature is left in the semite involved, but if the primordium of all the musculature is destroyed on the second day of incubation stray fibers will be found running irregularly for a short distance from the spinal cord on the third day, but later these come in contact with the muscles of the semite above or below.
The extirpation of sensory areas produces the same effect on the spinal ganglia, dorsal roots, and dorsal horn as the extirpation of motor organs produces on the motor nerve elements, but the extent of the injury is somewhat less clearly defined as it is impossible to destroy all the sensory tissue of any somite.
If the operation involves sectioning the nerve trunk, the nature of the resulting defect depends on the number of nerve fibers which have been formed. If the wing is removed on the fourth day of incubation, some musculature is always left and the fibers which are already formed innervate these, and most of the neuroblasts which would normally have differentiated later fail to do so. If the wing is removed on the fifth day some of the sectioned fibers begin to degenerate, but this process is extremely slow and in no case studied reached the spinal cord.
No degenerating nerve cells were found in any case, and no degenerating fibers unless the nerve was directly injured by the operation. It was therefore evident that the defects found in the nervous system were not due to degeneration, but to a failure to develop.
A careful consideration of all the factors involved indicates conclusively that the neuroblasts are dependent on the presence of end organs, or the products of the metabolism of end organs for differentiation.
Other investigators, notably HARRISO~ and BR.~US, have maintained that in amphibians the neuroblasts are entirely self-differentiating, but in no instance have they eliminated the possibility of the presence of tile metabolic products of end organs, and it was therefore decided to repeat the experiments tried with the chick on amphibians.
The removal of one limb was tried repeatedly with Amblystomc~ tigriJ~m and B~lfo arn~rica~r Regeneration always begins at once, and it is therefore impossible to obtain any specimen in which the effect of the products of the metabolism of end organs is removed. But by repeated removals of the limb bud as soon as there is any external evidence of the formation of a new one, the amount of musculature may be greatly reduced before the differentiation of the neuroblasts is well advanced. Taking the effects of regeneration into account, these experiments were found to agree entirely with those on the chick.
The removal of somites in the frog (Z)a~a pipie~s) was next tried, and a~ain it was found that the majority of the neuroblasts in tile operated regio~ t~ail to develop. Regeneration and redifferentiatiou occurred here also, and this would account for the presence of those fibers which do develop. As in the chick, no degenerating fibers or cells could be tbund and I believe these experiments furnish conclusive evidence that in amphibians also the neuroblasts are not self-differentiating, but are entirely dependent on the presence of end organs, or the products of the metabolism of end organs, for differentiation.
Zoological Laboratory of the University of Chicago.
C. M. CHILD, Factors of Form Regulation in ttare~actis atte~z~a/u.
II. Aboral Restitution, Heteromorphosis and Polarity.
1) In the (esophageal region of Harenactis tentacles and disc are always formed at the aboral as well as the oral ends of pieces, provided the pieces live long enough and become sufficiently distended. The aboral month in these cases is not a new formation but is the result of fusion of the cut end of the body-wall with the cut end of the (esophagus so that the latter remains open.
2) Complete or partial aboral discs develop in the (esophageal region according as the operation involves the whole cross-section of the body or only a part of it.
3) The formation of aborat tentacles is less rapid than that of oral tentacles in the same piece and also less rapid than that of oral tentacles from the same level of the body. 4) In the sub(esophageal region aboral tentacles never appear except under certain experimental conditions to be considered later.
5/ When only the most proximal regions of the body are removed restitution of a foot region occurs in a short time, but as the portion removed becomes larger the restitution of missing parts becomes less rapid and less complete, until in cases where most of the sub(esophageal region is removed, only a slight degree of restitution occurs. Absence or incompleteness of aboral restitution in these cases is undoubtedly due wholly or in large part to the environmental conditions. When the animals are kept in water without sand in which they can burrow a considerable amount of reduction and atrophy occurs and this is greatest in the proximal regions and decreases distally. Under conditions in which these parts undergo atrophy when they are present it is not to be expected that their complete restitution should occur in pieces from which they have been removed. The form and constitution of individuals living in burrows in the usual manner are different from those of individuals living in water with-
